Background: socioeconomic inequalities in life expectancy have been shown among the middle aged and the youngest of the old individuals, but the situation in the oldest old is less clear. The aim of this study was to investigate trends in life expectancy at ages 85, 90 and 95 years by education in Norway in the period 1961-2009. Methods: this was a register-based population study including all residents in Norway aged 85 and over. Individual-level data were provided by the Central Population Register and the National Education Database. For each decade during 1961-2009, death rates by 1-year age groups were calculated separately for each sex and three educational categories. Annual life tables were used to calculate life expectancy at ages 85 (e 85 ), 90 (e 90 ) and 95 (e 95 ). Results: educational differentials in life expectancy at each age were non-significant in the early decades, but became significant over time. For example, for the decade 2000-9, a man aged 90 years with primary education had a life expectancy of 3.4 years, while a man with tertiary education could expect to live for 3.8 years. Similar numbers in women were 4.1 and 4.5 years, respectively. Even among 95-year-old men, statistically significant differences in life expectancy were found by education in the two last decades. Conclusion: education matters regarding remaining life expectancy also for the oldest old in Norway. Life expectancy at these ages is low, so a growth of 0.5 years in the life expectancy differential is sizeable.
Introduction
Socioeconomic status may influence individuals' capacity to age successfully [1] . However, few studies have focussed on socioeconomic differences in mortality among the oldest old, especially for seniors above 90 or 95 years, and those that have tend to have small and selected samples [2] . Investigations in Denmark, Greece, Finland, Israel, Italy and Spain at various ages between 75 and 90 years found no differences in mortality by socioeconomic status [2] [3] [4] [5] . Conversely, other studies show differences in mortality also in the oldest old [6] [7] [8] [9] [10] , and some have found such difference to increase by time [11, 12] .
Some projections even suggest that most babies born since 2000, in several developed countries, are likely to celebrate their 100th birthday [13] , and the oldest old (aged >85 years) has been the most rapidly expanding segment of the population in developed countries over the past decades [1, 13, 14] . This has led to an increasing demand for knowledge on educational inequalities in the oldest old life expectancies for demographic and economic projections. An ageing population might challenge the welfare state in several domains, particularly in terms of pension systems and healthcare costs [15, 16] .
Norwegian registers provide unique opportunity to study educational differentials in the oldest old by using the full population. Earlier Norwegian studies suggest educational differentials: in 'life expectancy' at age 35 [17] and at 65 years [18] ; in 'mortality' among those aged 45-65 years [19] ; and in mortality in the old age population (aged 75-94 years) [8] .
We supplement these studies by looking at trends in educational inequalities in life expectancy among the oldest old at the ages of 85, 90 and 95 years, within the period 1961 and 2009.
Methods
Data were compiled by Statistics Norway and based on the Norwegian Cause of Death Registry and the National Education Data Base (NUDB), and linked using the personal identification number.
Educational level in the 1960s is classified according to the 1960 census, while educational level after 1970 is classified according to the NUDB. NUDB was created in 2002 and is based on self-reported data in the 1970 census and thereafter of annual administrative records of data which are updated irrespective of age. Data on education were almost complete with slight variations by age and decade (Supplementary data, Appendix Table A1 , available in Age and Ageing online) (The educational data from the 1960 Census are coded differently from data in the NUDB which needs to be considered when making comparisons to later figures. We were, however, able to make a quite reliable conversion to our categories of primary, secondary and tertiary education by comparing frequency tables of education codes in 1960 and 1970 for the older population whose education level was unlikely to have changed in this period.).
The number of person-years and the number of deaths were summed up for each decade between 1 January 1961 and 31 December 2009 for those aged 85 years and over, for those aged 90 years and over and for those aged 95 years and over, that specific decade. The study has been performed with the approval of The Regional Committee for Medical and Health Research Ethics in Norway. Life tables were constructed for each decade, where death rates by 1-year age groups were calculated separately for the six subpopulations defined by sex and education. (We assumed that the average person-years lived between ages x and x + 1 for persons dying in the interval was constant and equal to 0.5.). For each life table, life expectancy was calculated at ages 85 years (e 85 ), 90 years (e 90 ) and 95 years (e 95 ). Mortality was assumed constant beyond age 100 and set equal to the crude rate for the age group 100+. Confidence intervals (95%) were calculated using Chiang's method [20] .
Results
Among men, the differences in e 85 between the tertiary and primary educational groups remained stable in the period 1961-9 to 1980-9 and increased in the period 1980-9 to 2000-9 ( Figure 1 ). Among women, the difference in e 85 between tertiary and primary education increased between 1961-9 and 1970-9, and then decreased between 1970-9 and 1990-9, before increasing again between 1990-9 and 2000-9. In both men and women, the confidence intervals (CIs) narrowed in later years, and the differences became significant after 1980-9.
As for e 85 , the CIs for e 90 narrowed in later years ( Figure 1 ). There was large variation and wide CIs for e 95 , especially before 1980-9, but smaller CIs for later years.
Across all ages, the CIs narrowed in the last two decades (1990-9 and 2000-9), it is evident that women's life expectancy was longer than men's for all three ages and for all educational groups (Table 1) . The e 85 during 2000-9 for the primary educational group was 4.8 years for men and 6.1 years for women. Corresponding figures for the tertiary educated were 0.9 years higher in men and 0.8 years higher in women. The e 90 during 2000-9 for the primary educational group was 3.4 years for men and 4.1 years for women. In the tertiary educated, this was 0.5 years higher in men and 0.4 years in women. We also found educational differentials in e 95 in the decade 2000-9; e 95 for the primary educational group was 2.4 years for men and 2.8 years for women. In men with tertiary education, this was 0.3 years higher and 0.1 years higher in women.
Essentially, the group of 85 years and over includes those of 90 years and over and 95 years and over. This means that the educational differentials found for the 85+ population could be due to educational differentials in the 90+ population only (And similarly, the educational differentials found for the 90+ population could be due to educational differentials in the 95+ population only.). Hence, we fitted additional analyses for those aged 85-90 years and for those aged 90-95 years. We also reran the analysis collapsing the secondary and tertiary educational groups. The conclusions were not altered by any of these changes (results not shown).
Discussion
Educational differentials in life expectancy at each age were non-significant in the early decades but became significant in the later decades. There were significant educational differentials in e 85 in all decades after 1980, both for men and women. Also in e 90 , there were significant differentials in life expectancy by education in the post-millennium decade, and for women, this was also true in the preceding decade. Even in the oldest old-the 95-year olds-educational level seemed to matter regarding life expectancy. Educational differentials in e 85 widened over time, but this was not found for e 90 and e 95 (We note that the increased educational differentials in e85 across time were not significant.).
Two studies in Finland and a multi-country study with European data demonstrated that those with low education have higher mortality than those with high education in the 90+ population [6, 7, 10] . In addition, similar findings for mortality in the 85-95 years age group in Norway have been presented earlier [8] . This is the first Norwegian study to calculate educational differences in life expectancy at the age of 85, 90 and 95 years, which is a more interpretable metric than mortality, i.e. years lived are more interpretable than deaths per person-year. This measure is relevant for policymaking and used by the World Bank and WHO [21, 22] . Furthermore, we are not aware of any study that has examined educational differentials in life expectancy or mortality for those aged 95 years and over in any country.
Differentials in life expectancy in Norway have been suggested to be explained by Refs [8, [17] [18] [19] : (i) differential impact of public health measures, like the smoking policies; (ii) socioeconomic differences in the allocation of medical Table A2 , available in Age and Ageing online). Shifts towards higher education could have widened the gap in life expectancy between the lowest and highest education groups simply by making the primary educated an even more selected group. It could also have narrowed the gap by making the tertiary educational category go from a subgroup of highly materially privileged to a group of people with different socioeconomic background. Hence, more research is needed to establish the consequences of compositional changes contribution to the observed pattern.) [17, [23] [24] [25] [26] . The second point might be of specific interest as there is evidence of educational inequalities in specialised treatment and subsequent survival in younger ages in Norway [27] , and this might also be true for the oldest old. However, the inequalities seen in the oldest old might not simply be a continuance of health trajectories manifested at younger ages. One hypothesis, which warrants further investigation, is that life course accumulation of disadvantage over a lifetime might result in a general frailty among lower educated and might be more important in older adults compared with younger. Evidence suggests that exposure to disadvantage early in life predisposes for health hazard later in life, which accumulate across a lifetime [28] . Care is required when interpreting the results of this study, as we cannot establish causality, due to potential confounders and mediators in the association between education and mortality. In addition, there may be a measurement error. The reliability of our data for the decade 1961-9 might be influenced by different coding scheme for educational attainment than for the latter years and missing information about migrations in and out of Norway prior to 1967.
Nevertheless, differentials in life expectancy in younger old and middle age indicate that there is scope for further improvements in life expectancy by preventing deaths in the lower social classes. Our findings suggest that this message is relevant also in the oldest old [7, 29] ; thus, national policies, for example the government's strategy on increasing life expectancy [30] , should be critically examined for equity value in the face of the existing knowledge.
Key points
• Studies on educational inequalities in life expectancy and mortality among the oldest old are scarce.
• The existing studies on socioeconomic differentials in life expectancy among the oldest old have provided varying results.
• We find that those with higher education have longer life expectancy than those with lower education among the oldest old.
• These differences were significant in the last decades for 85-and 90-year olds, and in men also for 95-year olds.
• Our findings suggest an increase in the educational differentials in life expectancy over time among the 85-year olds, but not for the 90-and 95-year olds.
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